Introduction
Recently, high rates of extra-pair fertilizations (EPFs) have been documented in a wide range of socially monogamous and polygynous birds (reviewed in WESTNEAT 2t al., 1990; BIRKHEAD & MOLLER, 1992) . In many 1) Department of Biology, York University, North York, Ontario, Canada M3J 1P3.
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Summary
Extra-pair mating systems are now considered to be typical of songbirds because DNA fingerprinting has revealed high rates of extra-pair fertilizations (EPFs) in so many species previously thought to be monogamous. However, there is no general framework to explain the tremendous variability among songbirds in EPF rate. Here, in a comparison of EPF rates and temporal patterns of nesting among songbirds, we show that EPFs are most common in species where females breed synchronously. We argue that for both males and females, a temporal concentration of female fertility (breeding synchrony) increases the net benefits of seeking EPFs. One implication of this finding is that tropical songbirds, most of which breed asynchronously, are predicted to have low levels of extra-pair matings. Testes size is positively correlated with frequency of EPFs, and as predicted, tropical songbirds had small testes size relative to temperate zone species. The few DNA fingerprinting studies that exist for socially monogamous tropical songbirds support the correlation between breeding synchrony and EPFs. We believe that breeding synchrony is the most important factor promoting the evolution of extra-pair mating systems.
species, over 40% of broods contain offspring not fathered by the female's social mate (e.g. VVESTNEAT, 1990; SMITH et al., 1991; KEMPENAERS et al., 1992; LIFJELD et al., 1993; STUTCHBURY 2t al., 1994; BERESON et al., in press ). However, other species have few or no extra-pair offspring (BIRKHEAD Bt al., 1990; GYLLENSTEN et al., 1990; HARTLEY et al., 1993; BENSCH 8t al., 1994; ROBERTSON & KIKKAWA, 1994) .
What conditions favour the occurrence of extra-pair mating systems in songbirds? Although many studies have examined the costs and benefits of EPFs to individuals (e.g., WESTNEAT, 1990; MORTON et al., 1990; KEMPENAERs et al., 1992; LIFJELD & ROBERTSON, 1992) , there is no general framework to explain the tremendous variability among species in EPF rate. Here we do not review all possible factors that could affect EPFs, but propose that an important underlying factor in the evolution of extra-pair mating systems is the synchronization of female fertility within a population. We argue that when females nest synchronously, extra-pair behaviour is more common.
The effects of synchronous nesting on the relative costs and benefits of pursuing EPFs depends on the extent of female control of EPFs. There is growing evidence that in many species females have partial to extensive control over which males, if any, obtain EPCs with them (SMITH, 1988; WAGNER, 1991 a; KEMPENAERS 2t al., 1992; LIFJELD & ROBERTSON, 1992; MuLDER et al., 1994; STUTCHBURY et al., 1994) . Recent studies suggest that extra-pair mating systems may function somewhat like leks, with females choosing mates for EPFs based on male morphological or behavioural traits (WAGNER, 1992; 1993) . Such female choice would result in a strong skew in male mating success (GIBBS et al., 1990; KEMPENAERS et al., 1992; WAGNER, 1992; STU·raHBURY et al., 1994) and intense competition among males for extra-pair matings.
Synchronous nesting results in a concentration of fertile females in time, much as high nesting density concentrates fertile females in space.
The effects of female control of EPFs on breeding density are beginning to be understood (VVAGNER, 1993) . Males are expected to cluster in response to EPF opportunities, and this in turn provides females with greater opportunities for obtaining extra-pair matings and choosing high quality genetic mates, analagous to lek mating systems (WAGNER, 1993) . Thus, colonial and semi-colonial nesting should be favoured when females benefit from, and seek, extra-pair matings (MORTON, 1992; WAG- 
